It is well known that probabilistic support is not transitive. But it can be shown that probabilistic support is transitive provided the intermediary proposition screens off the original evidence with respect to the hypothesis in question. This has the consequence that probabilistic support is transitive when the original evidence is testimonial, memorial or perceptual (i.e., to the effect that such and such was testified to, remembered, or perceived), and the intermediary proposition is its representational content (i.e., to the effect that the such and such occurred).
We can safely assume that A probabilistically supports B, and B in turn probabilistically supports C, but it does not follow from these assumptions that A probabilistically supports C.
Not surprisingly, it is not generally true in probability calculus that if P(Y|X) > P(Y) and P(Z|Y) > P(Z), then P(Z|X) > P(Z). Showing that P(Z|X) > P(Z) requires additional conditions, and the additional conditions are often sought on a case-by-case basis. A good example is the recent discussion (Schlesinger [1987] ; Otte [1993] ; Holder [1998] ) on whether the testimony that a certain miracle occurred probabilistically supports the existence of God. The relevant propositions are:
T: There is a testimony that the miracle occurred. M: The miracle occurred. G: God exists.
It is agreed here that T probabilistically supports M, which in turn probabilistically supports G-i.e., P(M|T) > P(M) and P(G|M) > P(G).
1 But since probabilistic support is not transitive, showing that P(G|T) > P(G) requires additional conditions. Different authors rely on different conditions, which they attempt to justify by detailed analyses of the propositions involved. Part of the discussion is theological.
It can be shown, however, that probabilistic support is transitive provided the general condition holds that the intermediary proposition screens off the original evidence with respect to the hypothesis in question.
2 In fact when this condition holds, we can determine quantitatively the degree of support the hypothesis receives from the original evidence, 3 based on the degree of support the intermediary proposition receives from the original evidence, the degree of support the hypothesis receives from the intermediary proposition, and the prior probability of the intermediary proposition.
Theorem: Suppose Y screens off X with respect to Z, i.e., (1) P(Z|X & Y) = P(Z|Y) and (2) P(Z|X & ~Y) = P(Z|~Y). Then:
Proof:
(From 1 and 2)
Meanwhile,
From these two equations it follows that
Also,
It is easy to see from this theorem that probabilistic support is transitive when the relevant screen-off condition holds. For, if P(Y|X) > P(Y) and P(Z|Y) > P(Z), then P(Y|X) -P(Y) > 0 and P(Z|Y) -P(Z) > 0. Also, if P(Y|X) > P(Y), then 1 > P(Y), and hence 1 -P(Y) > 0. Since all the factors are positive, P(Z|X) -P(Z) > 0, and thus P(Z|X) > P(Z). It also follows from the theorem that if Y screens of X for Z, then Z and X are probabilistically independent-i.e., P(Z|X) = P(Z)-if and only if either Z and Y or Y and X are probabilistically independent. The result often allows us to dispense with complex case-by-case examinations of transitivity. In particular, the relevant screen-off condition holds, and hence probabilistic support is transitive, when the original evidence is testimonial, memorial or perceptual (i.e., to the effect that such and such was testified to, remembered, or perceived), and the intermediary proposition is the representational content of the testimony, (apparent) memory or (apparent) perception (i.e., the proposition is to the effect that the such and such actually occurred). For, once the truth/falsity of Y is given, it is unreasonable to let the testimony, (apparent) memory or (apparent) perception that Y affect the probability of Z, even if the testimony, (apparent) memory or (apparent) perception would otherwise affect the probability of Z. 4 As a result, probabilistic support is transitive provided the original evidence is testimonial, memorial or perceptual, and the intermediary proposition is its representational content.
This observation immediately solves the problem of the miracle testimony mentioned earlier. For, the original evidence T is testimonial and the intermediary proposition M is the representational content of the testimony. To use the case for illustration, if it is already known that the miracle occurred, it is unreasonable to let the testimony that the miracle occurred affect the probability that God exists. Similarly, if it is already known that the miracle did not occur, it is unreasonable to let the testimony that the miracle occurred affect the probability that God exists. This means that the representational content M of the testimony screens off the testimonial evidence T with respect to G. Thus, if T probabilistically supports M and M in turn probabilistically supports G, as it is assumed here, then by transitivity T probabilistically supports G. Our theorem tells us further that the degree of support G receives from T depends not only on the degree of support G receives from M and the degree of support M receives from T, but also on the prior probability of M.
1 This assumption is consistent with Hume's ([1748] , Section X) claim that the testimony fails to 'establish' the miracle since establishing the miracle by the testimony presumably entails at least that P(M|T) > t, where t is a probabilistic threshold of acceptance. 2 A similar result is obtained by Eells and Sober ([1983] ) with respect to probabilistic causation, a relation for which the requirement is stronger than simple probabilistic support. As we will see shortly, our result, in which the relation need not be causal, opens up new areas of application. 3 We will use the difference measure, i.e., evidence E supports H to the degree P(H|E) -P(H). See Fitelson ([1999] ) for a comparison of various measures of probabilistic support. 4 We are assuming here that the testimony, memory or perception is not based on inference-e.g., it is not by inference from God's existence that the witness testifies to the occurrence of the miracle. There are also some degenerate cases. Suppose the proposition that the Dalai Lama lives in India probabilistically supports the proposition that he speaks Hindi. Even if it is already known that the Dalai Lama lives in India, it may still be the case that the testimony that the Dalai Lama lives in India probabilistically supports the proposition that he speaks Hindi-for example, if the testimony is given by the Dalai Lama himself in Hindi. But in such cases the testimony no longer serves qua testimonial evidence, i.e., its value as evidence does not derive from its support for the representational content it has. The same is true, mutatis mutandis, of degenerate cases of memorial and perceptual evidence.
